
Chapter 2.2 Speed and Velocity
Answers and Solutions

18.
The main difference between velocity and speed is that velocity includes information about the direction of travel as well as the rate of travel. Speed only represents the rate of travel, independent of direction.
19.
The SI units of speed are meters per second.

20.
Average velocity only includes information about the net displacement and the time elapsed. Therefore, yes, it is possible for your friends to have a temporary velocity of −20 m/s at some point even though their average velocity is +20 m/s. For instance, suppose they begin at x = 0 and drive with a velocity of −20 m/s for 5 minutes. Their position is now 
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 Then they turn around and drive at +30 m/s for 20 minutes. Their position is now 
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 Their net displacement is +30,000 m and the time elapsed is 25 min × 60 s/min = 1500 s. Thus their average velocity is 
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21.
If you ride a bicycle around the block, returning to your starting point, your displacement is zero even though the distance you traveled would be hundreds of meters. Therefore, at the end of your trip your average speed is greater than your average velocity. This is because your average velocity is zero because your displacement is zero.
	22. 
	Picture the Problem: Usain Bolt sprints in the forward direction.

	
	Strategy: The average speed is the distance divided by elapsed time.

	
	Solution: 1. Divide the distance by the time:
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	2. Convert the units to km/h:
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	Insight: The displacement would be also be 100 m because the runners typically run in a straight line. Therefore, the average speed and average velocity each have a magnitude of 10.4 m/s, but average velocity includes the direction of travel (south, for example).


	23. 
	Picture the Problem: The radio waves propagate in a straight line.

	
	Strategy: The time elapsed is the distance divided by the average speed. The distance to the Moon is 3.84×108 m. We must double this distance because the signal travels there and back again.

	
	Solution: Divide the distance by the average speed:
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	Insight: The time is slightly shorter than this because the given distance is from the center of the Earth to the center of the Moon, but presumably any radio communications would occur between the surfaces of the Earth and Moon. When the radii of the two spheres is taken into account, the time decreases to 2.51 s.


	24. 
	Picture the Problem: A train travels in a straight line at two different speeds.

	
	Strategy: We can calculate the average speed with the given information by determining the total distance traveled and dividing by the elapsed time. However, we can arrive at a conceptual understanding of the first answer by remembering that average speed is an average over time, not an average over the distance traveled.

	
	Solution: 1. (a) The average speed will be less than 25 m/s because the train spends a longer time driving at the lower speed. The train covers the second 2 km distance in less time at the higher speed than it spent traveling the first 2 km. 

	
	2. (b) Find the distance traveled:
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	3. Find the time elapsed for the first segment:
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	4. Find the time elapsed for the second segment:
	
[image: image9.wmf]2

2

2

2 km1000 m

66.67 s

30 m/skm

x

t

v

D

D==´=



	
	5. Find the average speed:
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	Insight: Swimming up and down a river always results in a longer time of travel when compared to swimming in a pool because you spend more time swimming against the current than you do swimming with the current.


	25. 
	Picture the Problem: You ride your bicycle 1 km at 10 km/h and then another 1 km at 30 km/h. 

	
	Strategy: We can calculate the average speed with the given information by determining the total distance traveled and dividing by the elapsed time.

	
	Solution: 1. Find the distance traveled:
	
[image: image11.wmf]1 km1 km2 km

x

D=+=



	
	3. Find the time elapsed for the first segment:
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	4. Find the time elapsed for the second segment:
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	5. Find the average speed:
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	Insight: The average speed is less than 20 km/h, as expected, because you spent 75% of your time at the lower speed.
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